Synthesis and uptake of gangliosides by choleragen-responsive human fibroblasts.
Human fibroblasts, cultured in medium containing 10% fetal calf serum, responded dramatically to choleragen with an increase in cyclic adenosine monophosphate content to greater than 48 times basal levels. Analysis of these cells for gangliosides indicated that the major ganglioside was N-acetylneuraminylgalactosylglucosylceramide (GM3) with trace amounts (less than or equal to 100 pmol/mg of protein) of other gangliosides including GM1, the putative choleragen receptor. Although the cells contained three glycosyltransferases required for ganglioside synthesis, the N-acetylgalactosaminyltransferase activity necessary for the conversion of GM3 to more complex gangliosides was not detected. When the cells were grown in medium containing [14C]galactose or N-acety[3H]mannosamine, however, all of the gangliosides became labeled, indicating that the cells can synthesize complex gangliosides. Although fetal calf serum contains gangliosides including GM1, [3H]GM1 was taken up poorly from the growth medium and uptake at the rate observed could have accounted for less than 2% of the GM1 content of the cells. When the cells were incubated in chemically defined medium containing [3H]GM1 at the concentrations present in fetal calf serum, rapid uptake of the ganglioside occurred and the total GM1 content of the cells increased threefold in less than 3 h. Thus, although the cells are capable of binding exogenous gangliosides, the gangliosides in fetal calf serum are in a form not readily available to the cells.